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Sir, 
Nutraceutics is an emerging field of therapy; nowadays more 
and more people are getting health conscious and are looking at dietary 
substances for preventive or curative effects. Support towards 
nutraceuticals supported from the scientific field and described in the 
following paragraphs. Nutritional therapy and phyto-therapy have 
emerged as new concepts of health aid in recent years. Strong 
recommendations for consumption of nutraceuticals from plant origin 
have become progressively popular to improve health, and to prevent 
and treat diseases. Nutraceuticals are "naturally derived bioactive 
compounds that are found in foods, dietary supplements and herbal 
products, and have health promoting, disease preventing and medicinal 
properties." Plant derived Nutraceuticals/functional foods have received 
considerable attention because of their presumed safety and potential 
nutritional and therapeutic effects. Some popular phyto-nutraceuticals 
include glucosamine from ginseng, Omega-3 fatty acids from linseed, 
Epigallocatechin gallate from green tea, lycopene form tomato etc. 
Majority of the nutraceuticals are claimed to possess multiple therapeutic 
benefits though substantial evidence is lacking for the benefits as well as 
unwanted effects. With these trends, improvement of the dietary 
nutritional values of fruits, vegetables and other crops or enhancement of 
the bioactive components in folk herbals have become the targets of 
blooming plant biotechnology industry. 
The knowledge of herbals has accumulated over thousands of 
years and today we have many effective means of ensuring health care. 
Numerous nutraceuticals are present in medicinal herbs as key 
components. A great attention has, now a day’s, been given to discover 
the link between dietary nutrients and disease prevention. Large number 
of herbs, which had been in use since ancient time, has been shown to 
play a crucial role in the prevention of disease. In addition to the macro 
and micro nutrients such as proteins, fats, carbohydrates, vitamins or 
minerals necessary for normal metabolism, a plant based diet contains 
numerous nonnutritive phyto-constituents which may also play an 
important role in health enhancement. Substances with established 
nutritional functions, such as carbohydrate, proteins, vitamins, minerals, 
amino acids and fatty acids come under this category. The most 
commonly known nutrients are antioxidants, vitamins and essential 
minerals. Antioxidants are substances, which retard or prevent 
deterioration, damage or destruction caused by oxidation. Fortunately, 
the body has an army of antioxidants for damage limitation. Antioxidant 
form an integral part of the nutraceutical market. The Phyto-nutrients 
are unique substances occur naturally in plants, have been found to hold 
specific and powerful disease preventing possibilities. Both essential and 
nonessential phyto-nutrients should be considered as bioactive food 
components based on the specific physiological function they impart, 
including characterization of their metabolic and physiological functions 
and associated targets, and biomarkers. Fruits and vegetables give us 
many of the nutrients that we need: vitamins, minerals, dietary fiber, 
water, and healthful phytochemicals [1-10]. 
Indian spinach (Beta vulgaris) 
Dietary consumption of green vegetables has been associated 
with protection against mutagenic and clastogenic activity of 
genotoxicants. The crude aqueous extract of leaf of Indian spinach, (Beta 
vulgaris L. var. benghalensis Hort.) showed clastogenic or anticlastogenic 
effects[11]. Potassium dichromate, a known metallic clastogen, Both 
crude leaf extract and chlorophyllin were nonclastogenic and reduced the 
clastogenic effects of potassium dichromate. However, chlorophyll was 
clastogenic. The protective effect of the crude leaf extract was attributed 
to the total effect of the interaction between the different components 
within the leaf extract, thus neutralizing the clastogenic effects of 
chlorophyll. 
Karela (Momordia charantia) 
Substitution of groundnut oil with palmolein in cereal based 
lactovegetarian diets provides about 30% of total fat calories, doubles the 
saturated fatty acids and reduces by half the linoleic acid content. The 
hypoglycemic activity of the alcoholic extract of the pulp of Momordia 
charantia (Karela) was evaluated in models of diabetes. It decreased 
plasma glucose that was not accompanied by increase in insulin 
secretion. No evidence of tachyphylaxis to its effects on repeated dosing 
was found. In streptozotocin induced diabetic rats, it improved glucose 
tolerance and significantly reduced plasma glucose. The extract also 
increased the rate of glycogen synthesis from 14C-glucose by 4-5 fold in 
the liver of normal rats. The mechanism of action of M. charantia could be 
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partly attributed to increased glucose utilisation in the liver rather than 
an insulin secretion effect [12]. 
Edible oils 
The effects of the substitution of palmolein oil for ground nut 
oil on selected cardiovascular risk factors and membrane functions in 
middle aged subjects[13]. The effects were essentially similar with both 
treatment regimes. This study indicates that palm oil may not produce 
the deleterious effects associated with saturated fatty acids[14]. The 
author further explained that the tocols present in palm oil are natural 
biological anti-oxidants and can therefore augment the anti-oxidant 
potential of Indian diets. Also, red palm oil is the richest natural source of 
carotenes (especially beta-carotene) which are powerful biological anti-
oxidants and hence, red palm oil can be used to prevent vitamin A 
deficiency which is widespread in India. A study conducted by 
Kumar[15], ruled out the association of increased incidence of coronary 
heart disease (CHD) with the high consumption of coconut and coconut 
oil in Kerala. Since their consumption of coconut and coconut oil and 
saturated fats and found that both groups did not differ in 32 CHD 
patients and 16 age and sex matched healthy controls. 
Turmeric (Curcuma longa) 
Curcumin (from Curcuma longa) protected against decrease in 
heart rate and blood pressure and biochemical changes in cat heart after 
coronary artery ligation. It also prevented the elevation of MDA content 
and lactate dehydrogenase release in the ischaemic zone. However, it did 
not prevent the increase in myeloperoxidase activity, indicating that 
curcumin protects against ischaemia induced changes by increasing the 
antioxidant defense mechanisms [16]. Both pre-treatment as well as 
concurrent treatment of turmeric extract in CCl4 treated rats caused a 
reduction in cholesterol, bilirubin, SGOT, SGPT and alkaline phosphatase 
activity; concurrent treatment offering more significant protection. The 
anti-mutagenic activity of Curcumin has already been described under 
the section ‘Anti-mutagenic plants’ [17]. 
Fenugreek (Trigonella foenum graecum) 
Administration of unroasted and roasted powdered forms of 
seeds of Trigonella foenum graecum (fenugreek) to alloxan induced 
diabetic rats produced a significant fall in various serum lipids like total 
cholesterol, LDL and VLDL cholesterol and triglycerides in normal rats 
and in addition, increased HDL cholesterol in diabetic rats [18]. 
Curry leaf (Murraya Koenigii) and Mustard (Brassica juncea) 
Whole curry leaf (Murraya Koenigii) and mustard (Brassica 
juncea) fed to rats at doses equal to normal human intake did not cause 
any adverse effect on food efficiency ratio, haematological parameters, 
liver and renal function tests, fibrin level and glycosylated haemoglobin. 
No histopathological changes were observed in the liver[19]. Both, plants 
showed significant hypoglycemic action in rats. There was an increase in 
the concentration of hepatic glycogen and glycogenesis and a decrease in 
glycogenolysis and gluconeogenesis[20]. The status of lipid peroxidation 
was investigated in rats fed Murraya Koenigii and Brassica juncea. 
Concentration of malondialdehyde showed a significant decrease, while 
hydroperoxides and conjugated dienes were significantly increased in 
liver and heart of both the experimental groups. Superoxide dismutase 
and catalase activity was found to be increased in liver and heart of both 
the spices administered groups. Glutathione levels in liver, heart and 
kidney were lowered in rats administered these species. Glutathione 
reductase, glutathione peroxidase and glutathione S-transferase activity 
showed a sharp increase in the experimental group compared to the 
controls[21]. 
Mint leaf (Mentha spicata) 
Mint leaf has been shown to have significant stimulatory effect 
on the lipase activity of pancreas and intestinal mucosa in rats. It also 
stimulated intestinal amylase activity[22]. It, however, had no effect on 
bile secretion and its composition. 
 
Onion (Allium cepa) 
Augusti [23] in his review on the therapeutic values of onion 
(Allium cepa) and garlic (Allium sativum), has discussed the presence of 
many sulfur containing active principles mainly in the form of cysteine 
derivatives in onion and garlic, that are responsible for the various 
biological activities such as anti-diabetic, antibiotic, 
hypocholesterolaemic and fibrinolytic. 
Garlic (Allium sativum) 
S-allyl cysteine sulfoxide, isolated from garlic (Allium sativum), 
has been shown to be as active as gugulipid in controlling 
hypercholestermia, obesity and derangement of enzyme activities in 
cholesterol diet fed rats. The beneficial effects are partly due to its 
inhibitory effects on transaminases, alkaline phosphatase, lipogenic 
enzymes and HMG CoA reductase and partly due to stimulatory effects on 
plasma lecithincholesterol acyl transferase lipolytic enzymes and fecal 
excretion of sterols and bile acids[24]. Further studies by these 
authors[25] showed that the treatment also reversed the lipid 
peroxidation and decrease in reduced glutathione levels, superoxide 
dismutase and catalase activities in cholesterol fed rats. Garlic oil 
stimulated lipase activity only in the intestinal mucosa and reduced 
pancreatic trypsin and chymotrypsin activities. Like mint, garlic also did 
not show any effect on bile secretion and composition[22]. Garlic protein 
diet or daily administration of garlic oil to 2% cholesterol fed rats 
controlled significantly the increases in sulphated glycosaminoglycans in 
their heart and aorta. However, hyaluronic acid level increased. UDPG 
dehydrogenase decreased and several degrading enzymes increased in 
the aorta on treatment. The effects of treatment were just the reverse in 
liver. The high percentage of cysteine in garlic protein and the reactive 
disulphide group in the oil may be responsible for their beneficial effects 
[26]. Both garlic protein (16% of diet) and garlic oil (100 mg/kg/day) 
exhibited significant lipid lowering effects in rats fed with cholesterol 
diet. The hypolipidemic action is primarily due to a decrease in hepatic 
cholesterogenesis in the treated rats. Even though garlic oil was found to 
be more effective, the garlic protein is more palatable and free from an 
obnoxious smell[27]. Administration of water soluble proteins of garlic to 
alcohol fed rats caused a significant increase in antiperoxide activity and 
decrease in activity of glutathione peroxidase and gluthathione S-
transferase[28]. 
Ginger (Zingiber officinalis) 
The acetone and 50% alcoholic extracts of Zingiber officinalis 
(ginger) exhibited significant anti-emetic activity with the acetone extract 
being more effective than the ethanolic extract against emesis induced by 
3 mg/kg cisplatin in healthy mongrel dogs[29]. These findings suggest 
that ginger could be an effective and cheap anti-emetic adjunct to cancer 
chemotherapy. 
Nutmeg (Myristica fragrans) 
Myristica fragrans (nutmeg) seed extract administration to 
hypercholesterolemic rabbits reduced both total and LDL cholesterol, 
lowered the cholesterol/phospholipid ratio and elevated the decreased 
HDL ratio significantly. This extract also prevented the accumulation of 
cholesterol, phospholipids and triglycerides in liver, heart and aorta and 
dissolved atheromatous plaques of aorta. Fecal excretion of cholesterol 
and phospholipid were significantly increased in these rabbits[30]. The 
ethanolic extract of Myristica fragrans demonstrated significant 
hypolipidaemic effects in experimentally induced hyperlipidaemia in 
rabbits. It lowered the lipoprotein lipid levels, total cholesterol, LDL 
cholesterol and triglycerides. HDL cholesterol was not significantly 
affected. Total cholesterol: HDL and LDL: HDL ratios were also 
significantly lowered. It lowered the level of total cholesterol in the heart 
and liver and demonstrated platelet antiaggregatory activity [31]. 
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Piperine (Piper nigrum and Piper longum) 
Piperine, [1-[5-[1,3-benzodioxol-5-yl]-1-oxo-2,4, pentadienyl] 
piperidine], a pungent alkaloid present in Piper nigrum Linn, and Piper 
longum Linn. has been shown to enhance the bioavailability of various 
structurally and therapeutically diverse drugs. Data obtained from 
intestinal everted sacs studies suggest that piperine is absorbed very fast 
across the intestinal barrier through the transcellular pathway. It may act 
as an apolar molecule and form apolar complex with drugs and solutes. It 
may modulate membrane dynamics due to its easy partitioning thus 
helping in efficient permeability across the barriers[32]. However, in 
another study[33], Trikatu, a combination of Piper longum, Piper nigrum 
and Zingiber officinalis was found to decrease the bioavailability of 
Isoniazid in rabbits. 
Betel leaf (Piper betle) 
The influence of two varieties of betel leaf (Piper betle Linn.) 
namely, the pungent Mysore and non-pungent Ambadi, was examined on 
digestive enzymes of pancreas and intestinal mucosa and on bile 
secretion in experimental rats. The results indicated that while these 
betel leaves do not influence bile secretion and composition, they have a 
significant stimulatory influence on pancreatic lipase activity. The 
Ambadi variety of betel leaf has a positive stimulatory influence on 
intestinal digestive enzymes, especially lipase, amylase and 
disaccharidases whereas a slight lowering in the activity of these 
intestinal enzymes was seen when Mysore variety of betel leaf was 
administered. The latter variety also had a negative effect on pancreatic 
amylase. Further, both the betel leaf varieties have shown decreasing 
influence on pancreatic trypsin and chymotrypsin activities[34]. The 
anti-mutagenic potential has already been described earlier in this 
chapter. 
Mowrah (Madhuca latifolia) 
Mowrah (Madhuca latifolia) seeds are used as animal feed as 
they yield 40-50% edible fat and the meal contains saponins besides 
protein and high level of carbohydrates. However, the seeds were found 
to be toxic when administered to young and adult rats at levels of 10 to 
40% in diet. The animals showed marked inhibition of feed intake and 
loss of body weight resulting in mortalities. Histopathological 
examination revealed a gradation of damage from slight erosion of the tip 
of villi of intestinal mucous membrane to complete necrosis and 
destruction of it, with increasing amounts of mowrah seed meal in diets. 
The other significant change was a severe vacuolar degeneration of 
kidney tubular cells[35]. 
Plant derived nutraceuticals are of great importance in present 
system of Medicine and Healthcare. The lack of quality control is a major 
area of concern for nutraceuticals. The quality of plant material and 
manufacturing processes used for nutraceuticals are regulated by food 
laws, which lack the specificity required for botanical drugs. This can 
have serious consequences. Nutraceutical professionals and regulatory 
bodies need to play a major role for safety maintenance and advances of 
nutraceuticals. Future demand of nutraceutical depends upon consumer 
perception of mankind and the relationship between diet and disease[36-
40]. Although nutraceuticals and functional food have significant role in 
the promotion and care of human health to prevent diseases, the health 
professionals, nutritionists, biotechnologists, regulatory toxicologist and 
nutraceutical industrialist should strategically work together to plan 
appropriate regulation to provide the ultimate health and therapeutic 
benefits to mankind with purity, efficacy, and safety. 
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